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Abstract

In this study, it was aimed to determine ethicalsmning of lecturers in STEM disciplines in terniseveral
independent variables (gender, working anotheititigin, age, academic title, academic discipliservice
period). This study was designed as a survey relsedrecturers in STEM disciplines in Kahramanmaras
Sutcuimam University were selected as participahthe study. “Ethical Reasoning Instrument (ERNhich
was developed by Titus, Zoltowski, Huyck, and Oaf2s11) was used in order to collect data by adgptito
Turkish. Data were analyzed by the help of indepahdample t-test, one-way ANOVA and Kruskal-Wallis
tests. The findings indicated that for all indepemtdvariables there were no statistically significdifference
(p>.05) in ethical reasoning of lecturers. As aweri@sting result, it was determined that lectunemsngineering
discipline have less ethical awareness than lectimemedicine and science disciplines.
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1. Introduction

In recent years, scientific and technological depeients affected countries’ economic, educatiopalitical
and social structure and caused to reveal new appes. From education perspective, STEM educasidhei
best example of this situation. STEM is an approatiich puts information and skills related to scien
technology, mathematics and engineering and engimgedesign in the center and aims to make studeae
problem solving skills in collaboration among dioies (Buyruk & Korkmaz, 2016; Bybee, 2010b; Dugge
2010; Rogers & Porstmore, 2004). STEM education isaching system including integration among s&en
technology, engineering and mathematics (Akgundirggpinar, Ger, Kaplan Sayi, & Turk, 2015b; Bybee,
2010). STEM education has emerged in 1990s (ByB6&0). Number of studies in STEM education has
increased by the publication of Next GeneratioreSoé Standards by United States of America in ZB&8an,
Canbazglu Bilici, & Mesutoglu, 2015; Yager & Brunkhorst, 2014). STEM focusesforming skills such as
research, design, problem solving, collaboratiod afficient communication efficiently in order toake
students to obtain these skills since it contaiifferént disciplines (Buyruk & Korkmaz, 2016). Whehe
curricula of the schools in Turkey were examingdian be seen that STEM disciplines are taughtratgq.
However, integration of the disciplines providesste the whole not part. Under favor of STEM edooat
students can assess the encountered problems fffement perspectives. It is necessary for a cqutdrplace
STEM in education system in order to have a sagciantific and economic fields (Lacey & Wright, 200
Moreover, to have competitive power of a countryirternational fields, STEM education has a striateg
importance (Corlu, Capraro & Capraro, 2014). Redeas who advocates starting to give STEM education
elementary levels claim that students’ problem isghskills will enhance by this way and the numbérthe
students who plan to build a career in these diseip will increase (Honey, Pearson & Schweingruéd 4).

Turkey's 2023 vision and strategic aims determibgdVinistry of National Education reveal that it is
necessary to describe STEM education countrywidel(C Adigiizel, Ayar, Corlu, & Ozel, 2012). Howeyer
studies through this purpose are not availableifficient amount (Cawa Bulut, Holbrook & Rannikmae, 2013;
Corlu, et al. 2012; Marulcu & Sungur, 2012). Fhistreason, reasoning for STEM education of society
especially lecturers working in universities shobtdincreased. In related literature (National Rese Council
[NRC], 2011; Schmidt, 2011), it is stated that thason of lack of individuals who will address theed of
countries’ today and tomorrow is explained as failtn STEM fields and the decrease in number afgates in
these fields (Buyruk & Korkmaz, 2016). In order raise individuals who will have an important rdte
countries’ future, to increase the awareness aasbreng in STEM subjects should be increased.

The resource of the problems experienced in STE#tiglines is the lack of professional ethics
behaviors. As one of the branch of philosophy,cettomes from Greek anethosword. Ethic means that
behaviors appropriate to moral norms accepted bysttiety $imsek & Altinkurt, 2009). Through ethic, an
action is evaluated from the concepts of morallitpieve, necessity and allowance (Pieper, 1999}1he base of
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the ethic discussion, there are the reasons of ngakaluable or unvaluable of people actions (Pahli&
Aydin, 2001). According to Cevizci (2002), ethicdsphilosophy discipline and principles theory thates
meaning to life, and puts alternative values, dbess life rules clearly instead of current valuBghts for
making real a certain living ideal and critizeslioff own society.

Nowadays, ethic is in an important point for mamgfpssional and social areas from business world to
academics and health. It affects not only societedgay but also their past and future (Smith, Relc &,
Sanchez, 2015). For this reason, in STEM disciplihe level of ethic and ethical reasoning’s ofititdviduals
have to be increased in social dimension. In regeats, students’ solving the complex problems sipgitheir
ethical reasoning skills is mentioned as intermaiaresearch subject. According to a study, leveéthical
reasoning has a very critical importance for a adatés’ carrier success (Association of Americatieges and
Universities, 2013: 1). Dalton and Crosby (201 kpadtated there are similar situations for theviddials who
want to make career in higher education. Ethicatoaing skills to be gained in university levekrease the
responsibility of the individuals to the societyAt the same time, it will help them to overcome #taical
problems while they perform their professional jolbhe increase of social and cultural efficiencySIfEM
disciplines caused ethical complexity. This sitoatincreases the importance of the ethical reagoewvels of
the individuals. For example, Titus, Zoltowski, ¢k, and Oakes (2011) stated that although enginegito
give importance to safety for professional codesthics, the degree of this implementation is disthle and it
remains as in only their personal efforts and skill

The lecturers in STEM disciplines have also impatrt@sponsibility to their students as giving edlhic
reasoning skills and transfer it into their profess For this reason, to investigate especially ¢tlieical
reasoning level of the lecturers in STEM discipditecomes an important issue for this study. Whendlated
literature was examined there are both internakiand national studies. In an international stuatyeixample, a
scale which aims to ethical reasoning skills in aation was developed and validity and reliabilitgres
validated. Another developing scale study was cotetliby Titus, Zoltowski, Huyck and Oakes (2011J #rat
scale provides to evaluate ethical reasoning of N8 Tisciplines from different perspectives. MartindaKullen
(2006) conducted a literature review study on eurity and ethic dilemma with meta analytic methGtian and
Leung (2006) researched the effect of personabfaabn accounting students’ ethic sensitivities attucal
reasoning skills. Goethals, Gastmans and Cast20lB0] rewieved the related literature on ethic saasy and
behaviors in nursing profession. Nolan and Smith9g) investigated and compared the ethic conscafus
freshmen in nursing, dentistry and medicine faeslti

In one of the national studies, Aydin, Sayek, Kal@ao ve Bliken (2006), investigated the clinical
doctors’ ethical knowledge and awareness. Aydinmid@sim@lu and Alkin (2012) also researched the
academic ethic perceptions of academicians in eeging, medicine and education. Oncer and YIl@12)
examined the effect of ethic climate on the refatad personal identity and organizational idengfion of
employees of a leading multinational insurance camgpin Turkey. Similarly, El¢i and Alpkan (2009)
investigated the employees of telecommunicatiomdirprofession ethic and the effect of ethic clienan
working satisfaction. Yilmaz, Yildinrm and Bahar0(5) focused on professional ethic perception of
independent accountant and financial advisorsfemift from these studies, Gokce (2015) researtdamzhers’
ethic discriminations.

The related literature indicated that any studydemted to determine ethical reasoning levels dff th
lecturers in STEM disciplines could not reachecowdver, to investigate this issue is very importsnte the
academicians working in these disciplines are inaative point for countries’ both scientific andoeomic
future. Additionally, compared to the internatiosaildies, there is a limitation for the place ampartance of
ethic education in higher educations in Turkey ({Bétaroglu & et al., 2005). By this study, to maksnowball
effect and provide awareness to increase ethiongas levels starting from the lecturers in STERIdB can be
possible.

1.1. Purpose of the Study
In this study, it was aimed to reveal ethical redsg of lecturers working in STEM fields in Kahranmarg
Sitcliimam University and their ethical reasoninifedénce in terms of different variables in deamsimaking
process. For these purposes, the following resaprektions were determined:
« Is there a difference in ethical reasoning of lesatsiworking in STEM fields in terms of gender?
« Is there a difference in ethical reasoning of lemtsiworking in STEM fields in terms of worked
for another institution?
* Is there a difference in ethical reasoning of lestsiworking in STEM fields in terms of age?
« Is there a difference in ethical reasoning of lestsl working in STEM fields in terms of
academic title?
« Is there a difference in ethical reasoning of lestsl working in STEM fields in terms of
academic discipline?
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« Is there a difference in ethical reasoning of lemtsiworking in STEM fields in terms of service
period?
2. Method
2.1. Research design
In this study, survey design, one of the descriptissearch approaches, was used. Survey desigsdsption
of information about the related population quatitiely by using data obtained from the samplectetefrom
the population (Bursal, 2014).

2.2. Data collection tools

For data collection'Ethical Reasoning Instrument (ERI)ivhich was developed by Titus, Zoltowski, Huyck,
and Oakes, (2011) was used by translating to Tlurkisst, this scale was translated from Englisiitokish by
academicians who were expert in language fieldfeBht translations obtained from the academiciaese
collected and the questions and the statementseirs¢ale were examined. Conflicting statements \&agesn
discussed and agreement was formed. Then, iterfiaurkish scales were translated to English by dffier
language experts. The first English version ofgbale and the last version were compared and dfeyatice
between the two was not determined. Thus, the $hrikersion of the scale was used in this studyrdemto
collecting data. This scale includes a scenarit wihical dilemmas, 12 Likert type questions ralate the
scenario and 4 importance preferred questionshénstale there were two confirmatory questions,tthese
questions were removed from the scale and thesmsses was conducted through the ten questions.

2.3. Data analysis

IBM SPSS 21 Statistics program was used for anady#tie obtained data. In assessment of the itetikest

type scoring between “(1) not very important” ar®)“very important” was used. For analysis of ttead
independent sample t-test, one-way ANOVA, and KaliKallis test were used. Additionally, data were
analyzed in .05 significance level and percentdgequency, mean, and standard deviation values were
presented.

2.4. Participants

60 lecturers working in Kahramanmaras Sutcuimamveélsity in STEM fields participated the study.
Convenience sampling strategy was used to selextptrticipants due to time and energy limitations.
Convenience sampling strategy provides to prevesing time, working power and money during sampling
selection (Buyukozturk, 2015). Demographics ofgheticipant lecturers were presented in Table 1.

Table 1. Demographics of the participants

F %
20-29 8 13.3
30-39 20 33.3
Age 40-49 20 33.3
50-59 10 16.7
60-59 2 33
Gender Female 16 26.7
Male 44 73.3
Doctor 13 21.7
Academic Title Assistgnt Professor 21 35.0
Associate Professor 9 15.0
Professor 17 28.3
1-10 years 24 40.0
Service period 11-20 years 12 20.0
21-30 years 19 31.7
30 + years 5 8.3
L Yes 22 36.7
Worked for another institution No 5 o33
Science 15 25.0
Academic Discipline Engineering 28 46.7
Medicine 17 28.3
Total 60 100.0

3. Findings
In this study, the effects of several variablesnflgr, worked for another institution, age, acadetiile,
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academic discipline, service period) on ethicasosing of the lecturers in STEM fields were invgsated.

First, the answer of the question “Is there a diffee in ethical reasoning of lecturers working in
STEM fields in terms of gender?” was investigat€de results of the independent sample t-test wiengn
Table 2.
Table 2. The results of t-test for gender variable

Gender N sd t p
Scale Female 16 2.90
Male 44 3.00 58 ~455 651

*
p<0.05

According to the results in Table 2, there was igaificant difference in lecturers’ reasoning sone
terms of gender (t (58) = -4.55; p>0.05). It carsh@ that gender is not an effective factor fbicatl reasoning

of lecturers in STEM fields. Additionally, while rfeale lecturers’ mean score of ethical reasonir(g'sz.QO),

mean score of male lecturers*; ( =3.00). When feraatl male lecturers’ mean scores were comparednit
be said that female lecturers’ ethical reasoniriggs than male lecturers’ ethical reasoning.

In the study, the answer of the question “Is theedifference in ethical reasoning of lecturers virogk
in STEM fields in terms of worked for another ihgtion?” was investigated. The results of the iretefent
sample t-test were given in Table 3.

Table 3. The results of t-test for worked for another ingion variable

Worked for another institution N sd t p
Scale Yes 22 2.88
NoO 38 303 58 -.728 .469

*
p<0.05

According to the results in Table 3, there was igaificant difference in lecturers’ reasoning scone
terms of worked for another institution (t (58).728; p>0.05). It can be said that worked for aapthstitution
or not is not an effective factor for ethical remisg of lecturers in STEM fields. Additionally, whimean score

of ethical reasoning of lecturers who did not wéok another institution is*. =3.03), mean score tifical

reasoning of lecturers who worked for another instn is -* =2.88). When these mean scores were aozdp
it can be said that lecturers who did not workdaother institution before have higher ethical oaasg is than
the others.

In the study, the answer of the question “Is theedifference in ethical reasoning of lecturers virogk
in STEM fields in terms of age?” was investigat€te results of one-way ANOVA test were given in [Ead.
Table 4. The results of one-way ANOVA test for age

Sum of sd Mean of squares F p
squares
Between Groups 2.586 4 .647
Scale Within Groups 32.244 55 586 1.103 .365
Total 34.830 59 '

*p<0.05

According to the results in Table 4, there was igaificant difference in lecturers’ reasoning scone
terms of age [F(4,59)=1.103; p>0.05]. It can bel ghat age is not an effective factor for ethicdgoning of
lecturers in STEM fields.

In the study, the answer of the question “Is thedifference in ethical reasoning of lecturers virogk
in STEM fields in terms of academic title?” waséstigated. The results of one-way ANOVA test weveig in
Table 5.

Table 5. The resultone-way ANOVA test for academic title

Sum of sd Mean of squares F p
squares
Between Groups 1.497 3 .499
Scale Within Groups 33.333 56 505 .838 479
Total 34.830 59 '

*p<0.05

According to the results in Table 5, there was igaificant difference in lecturers’ reasoning sone
terms of academic title [F (3,59)= .838; p>0.05]cdn be said that academic title is not an efiectactor for
ethical reasoning of lecturers in STEM fields.

In the study, the answer of the question “Is ttedifference in ethical reasoning of lecturers gk
in STEM fields in terms of academic discipline?”snavestigated. Frequency, mean score, standardtibev
and the results of one-way ANOVA test were preseimelable 6 and Table 7.

185



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) 5-'—.i,1
Vol.7, No.32, 2016 ||$ E

Table 6. Frequency, mean score, standard deviation vakesding to academic discipline

Academic discipline N X SS

Science 15 3.26 0.77
Engineering 28 2.83 0.73
Medicine 17 2.98 0.78
Total 294 2.98 0.76

Table 7. The resultone-way ANOVA test for academic discipline

Sum of sd Mean of squares F p
squares
Between Groups 1.788 2 .894
Scale Within Groups 33.042 57 580 1.542 223
Total 34.830 59 '

*p<0.05

According to the results in Table 7, there was igaiicant difference in lecturers’ reasoning sne
terms of academic discipline [F (2,59)= 1.542; ©50]. It can be said that academic discipline isaroeffective
factor for ethical reasoning of lecturers in STEMIds. When Table 6 was examined, it can be dedtlead
ethical reasoning of lecturers working in enginegiriliscipline were less than the others.

In the study, the answer of the question “Is tredfference in ethical reasoning of lecturers wugk
in STEM fields in terms of service period?” waséstigated. Since the obtained data did not showolgemeity,
Kruskal-Wallis H test was conducted. The resultsen@esented in Table 8.

Table 8. The result¥ruskal-Wallis H test for service period

N Mean Rank Sd X p
1-10 years 24 32.67
11-20 years 12 27.83 3 1.628 .653
21-30 years 19 31.42
30 + years 5 23.00
Total 60

*
p<0.05
According to the results in Table 8, there was igaifcant difference in lecturers’ reasoning sne
terms of service period £¢1.628; p>0.05). It can be said that service peisaubt an effective factor for ethical
reasoning of lecturers in STEM fields.

4. Conclusion and Discussion

In this study, it was aimed to reveal ethical red@sg of lecturers working in STEM fields in Kahranmaras
Sutguimam University and their ethical reasoninifedénce in terms of different variables in deamsimaking
process. Data were analyzed by calculating pergenttrequencies, and standard deviations. Additipnto
investigate the effect of the independent variablesh as gender, worked for another institutiom, agademic
title, academic discipline, and service period be fecturers’ ethic reasoning, independent samjs#stt one-
way ANOVA and Kruskal-Wallis tests were conducted.

There was no statistically significant differenae the participant lecturer’'s ethic reasoning levals
terms of gender. Thus, gender is not an effectactof on lecturers’ in STEM disciplines ethic reasg.
Similar to this finding, Aydin and et al., (2006)uhd that gender has no effect on clinical doctetsic
knowledge and awareness. Chan and Leung (2006) ralsched the similar results accounting student.
Additionally, it was found that male lecturers hamere ethic reasoning levels compared to femakeiers. On
the contrary, Rest (1983) claimed that women haveerathic reasoning level than men.

There was no statistically significant differencelécturers’ ethic reasoning levels in terms of kear
for another institution. It can be said that worked another institution or not is not an effectifactor for
ethical reasoning of lecturers in STEM fields. Hoes it is interesting that lecturers worked inyonhiversities
have more ethic reasoning level. According to th&ult, it can be said that working in universitgreases the
ethic reasoning level of lecturers in STEM discipk.

There was no statistically significant differenodécturers’ reasoning scores in terms of ageatitt lne
said that age is not an effective factor for ethieasoning of lecturers in STEM fields. Similartkis, Chan and
Leung (2006) there was no significant differenc@deounting students” ethic reasoning levels imte of age
variable. Shaub (1989) and Karcher (1996) alsodasimilar results and these also support the fopdihthis
study.

According to the results, there was no significdiffierence in lecturers’ reasoning scores in teahs
academic title. It can be said that academic titlaot an effective factor for ethical reasoninglexfturers in
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STEM fields. However, Aydin and et al. (2012) fouh@t associate professors and assistant profebawes
higher ethic responsibility and reasoning.

There was no statistically significant differeneelécturers’ reasoning scores in terms of academic
discipline. It can be said that academic discipls@ot an effective factor for ethical reasonirfdezturers in
STEM fields. However, when the mean scores werem@aed, it was seen that lecturers in engineering
discipline have less ethic reasoning level compaodécturers in medicine and science disciplin@gis is an
interesting result. This is consistent with Aydmdaet al. (2012)’s results. They also found thatueers have
more ethic responsibility and reasoning levels tleaturers in engineering discipline.

Last, there was no statistically significant diffece in lecturers’ reasoning scores in terms oficer
period. It can be said that service period is nmoe#ective factor for ethical reasoning of lectsrin STEM
fields. In contrast, Yilmaz and et al. (2015) fouhdt service period has an effect on accountattfimancial
advisors’ ethic awareness. They claimed that wimenservice period increases professional ethic evesis
increases.

Consequently, it can be concluded that there iseal fior new studies to increase ethic reasoningdev
of the lecturers in STEM disciplines. Additionallthere could be other factors which can affect eligc
reasoning level thus, these factors can be inwgstigand analyzed for their effects. Lecturers TEMR
disciplines have more responsibilities to incredise countries’ efficiencies in economic, scientitmd
technological areas. For his reason, the importamekthe efficiency of ethic education should bereased
starting from the lecturers in STEM disciplines.
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